After calcination at temperatures from 300 to 600°C, an LDH is converted to the mixed metal been observed after such a reconstruction (Alvarez et al., 2013; Mascolo, 2015) .
Introduction
3 precipitation method. When 4-biphenylacetate anions were intercalated in the interlayer space, a big 66 amount of Tb 3+ up to about 19 wt.% was incorporated in the oxygen octahedral layers of the LDH.
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The luminescence study indicated that energy transfer from the excited state of the intercalated 68 anion guest molecules to Tb 3+ centres in the host layers takes place (Gunawan and Xu, 2009 4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 4 compounds were studied only as efficient catalysts for hydrogen production. (with molar ratio of 3:1) drop by drop to the solution of NaHCO 3 (1.5 M). pH of the resulting 110 solution was measured and kept at 8-9 using NaOH (2 M) under continuous stirring. To separate the 111 slurry from the solution, the mixture was centrifuged at 3000 rpm for 2 min. The precipitated LDH 
Synthesis by sol-gel method

118
The Mg/Al and Mg/Al/Ce LDH samples were synthesised from solutions of the same reagents as 119 those used in the co-precipitation method. The metal nitrates were dissolved in 50 ml of distilled 120 water, then a 0.2 M citric acid solution was added and the mixture was stirred for 1 h at 80°C. At 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 5 X-ray diffraction (XRD) patterns were recorded using a MiniFlex II diffractometer (Rigaku) in
131
Cu K α radiation in the 2θ range from 8 to 80° (step of 0.02°) with the exposition time of 0.4 s per
132
step. Rietveld analysis of the XRD data was performed using the PANalytical HighScore Plus suite.
133
Thermal analysis was carried out using a simultaneous thermal analyser 6000 (Perkin-Elmer) in air formed during the sol-gel preparation of LDH.
147
As seen from Fig. 1 , increasing amount of cerium results in a monotonic decrease of the intensity 148 of these diffraction peaks. In addition, the reflections are shifted to a lower 2θ range. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 6 cerium exhibited also reflections of a CeO 2 phase. The XRD patterns of the Mg-Al-O precursor gels 164 calcined at the same temperature are given in Fig. 4 higher temperature, namely at 1000°C for 6 h. Fig. 3 and Fig. 4 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 followed by collapse of the layered structure (in the higher temperature range). However, the main 
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The emission maximum was also slightly shifted towards a red spectral region when more Ce with hexagonal shape (Fig. 11c) . However, after such a reconstruction, the average particle size of 300 the LDHs increases to ~100-150 nm. The surface morphology of the Ce 3+ -substituted samples is 
Conclusions
319
The Mg/Al layered double hydroxides (LDHs) were successfully synthesized by co-precipitation 320 method and using sol-gel preparation technique. To the best our knowledge the latter was water. The same synthesis methods were successfully applied for production of cerium-substituted
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Synthesis by sol-gel method
118
The Mg/Al and Mg/Al/Ce LDH samples were synthesised from solutions of the same reagents as 
Rehydration/Reconstruction
125
The MMO powders obtained by co-precipitation and sol-gel methods followed by heat treatment 126 at 650°C were reconstructed in water at 50°C for 6 h under stirring (2 g of the powder per 40 ml of 127 water). The commercial hydrotalcite PURAL MG63HT powder (Brunsbüttel, Germany) which is 128 chemically a Mg 3 Al LDH intercalated with CO 3 2-was also analysed for comparison. 
Results and discussion
141
The XRD pattern of the Mg/Al LDH synthesized by co-precipitation method was found to be non-zero Ce content (Fig. 1) . Intensities of these peaks slightly increase with increasing the nominal
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The SEM micrographs represent the cerium-free Mg/Al LDH powders synthesized by co-295 precipitation method (Fig. 11) with hexagonal shape (Fig. 11c) . However, after such a reconstruction, the average particle size of 300 the LDHs increases to ~100-150 nm. The surface morphology of the Ce 3+ -substituted samples is 
Conclusions
319
The Mg/Al layered double hydroxides (LDHs) were successfully synthesized by co-precipitation 320 method and using sol-gel preparation technique. To the best our knowledge the latter was water. The same synthesis methods were successfully applied for production of cerium-substituted 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 respectively. The emission bands were broader, more intensive and red-shifted in the case of the 336 sol-gel derived LDHs.
337
The typical LDH microstructure was observed in all the obtained samples. The surfaces of the
338
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